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Field of the Invention; 



This invention generally relates to the art of electrical connectors and, particularly, to a 
side-entry board mounted connector for use in various applications such as for receiving a 
terminal blade of a power connector. 
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Background of the Invention ; 

Various types of electrical connectors are designed for mounting on a printed circuit 
board. A typical board mounted connector includes some form of dielectric housing which 
mounts one or more conductive terminals. The terminals have terminating ends for connection 
5 to appropriate circuit traces on the board and contact ends on or in the housing for engagement 
with appropriate contacts or terminals of a complementary mating connector. The dielectric 
housing has a board-mounting end or face and a mating end or face which may have a 
receptacle, for instance, for receiving a mating end of the complementary mating connector. 

One type of board mounted connector is a power (i.e., versus a signal) connector which 
10 couples power circuitry to and/or from power circuits on the printed circuit board. Such a power 
connector includes an elongated receptacle for receiving a flat blade terminal of a 
complementary mating power connector. In some instances, the receptacle is oriented in a 
direction generally perpendicular to the board for receiving a power terminal blade inserted into 
the receptacle generally perpendicularly toward the board. With such perpendicular connectors, 
1 5 there are minimal stresses on the connections to the board because the board, itself, absorbs most 
of the perpendicular forces. 

However, some connectors of this type are ‘‘side-entry” connectors, in that the terminal 
blade is inserted into the connector’s receptacle in a direction generally parallel to the board. 
With such side-entry connectors, considerable stresses, such as sheer stresses, occur at the board 
20 connections (which may be solder connections) and the connections often become damaged or 
broken, which results in defective power transmitting capabilities. It would be highly desirable 
to provide for some flexibility between the connector and the board to absorb some of the side 
forces generally parallel to the board, but this is not easily accomplished with many robust 
power connectors. The present invention is directed to solving these problems. 

25 
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Summary of the Invention : 



An object, therefore, of the invention is to provide a new and improved side-entry board 
mounted electrical connector. 

Another object of the invention is to provide a new and improved connector of the 
5 character described which is a power-type connector which receives a terminal blade of a 
complementary mating connector. 

In the exemplary embodiment of the invention, the connector includes a dielectric 
housing having a bottom wall and a blade-receiving receptacle at a side of the housing. At least 
one conductive terminal is mounted on the housing and includes a contact section exposed 
10 within the receptacle for electrically engaging a terminal blade of a complementary mating 
connecting device inserted into the side receptacle generally parallel to a printed circuit board. 
The terminal includes a mounting section exposed exteriorly of the housing below the bottom 
wall thereof for mounting the connector on the printed circuit board. A flex section of the 
terminal joins the mounting section to the contact section and performs a dual function of (a) 
15 spacing the bottom wall of the housing above the printed circuit board and (b) providing a 
yielding flexibility between the connector and the board. 

According to one aspect of the invention, the conductive terminal is stamped and formed 
of sheet metal material. The mounting section of the terminal is a plate-like member for flush 
mounting on a surface of the printed circuit board. The flex section comprises a generally right- 
20 angled bend in the terminal between the plate-like mounting section and the contact section. 

According to another aspect of the invention, the contact section of the conductive 
terminal is generally U-shaped in a cross-section generally parallel to the printed circuit board. 
The U-shape defines a pair of legs joined by a curved bight portion. One leg is connected to the 
mounting section of the terminal. The other leg forms a contact portion of the terminal which 
25 engages the terminal blade of the mating connecting device. The one leg of the U-shaped 
contact section is a plate-like member in abutment with the housing. The other leg forms a 
contact arm which is free to flex toward and away from the one leg. The contact arm has a 
plurality of flexible spring fingers for engaging the terminal blade of the mating connecting 
device. The contact arm has latch means for securing the terminal to the housing, the latch 
30 means being spaced inwardly from the flexible spring fingers. 

Other features of the invention include the bottom wall of the housing being recessed in 
an area immediately above the mounting section of the conductive terminal to accommodate 
flexing of the housing relative to the subjacent circuit board. The blade-receiving receptacle is a 
through passage in the housing extending generally parallel to the printed circuit board for 
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receiving a terminal blade of a mating connecting device in either opposite direction of the 
through passage. The housing has at least one anti-overstress wing projecting outwardly 
therefrom above the printed circuit board to prevent over-flexing of the conductive terminal. As 
disclosed herein, a pair of the conductive terminals are provided at opposite sides of the blade- 
5 receiving receptacle for engaging opposite sides of the terminal blade of the mating connecting 
device therebetween. 

Other objects, features and advantages of the invention will be apparent from the 
following detailed description taken in connection with the accompanying drawings, 

10 
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Brief Description of the Drawings ; 

The features of this invention which are believed to be novel are set forth with 
particularity in the appended claims. The invention, together with its objects and the advantages 
thereof, may be best understood by reference to the following description taken in conjunction 
5 with the accompanying drawings, in which like reference numerals identify like elements in the 
figures and in which: 

FIG. 1 is a top perspective view of a first embodiment of a side-entry board mounted 
blade-receiving electrical connector embodying the concepts of the invention; 

FIG. 2 is a bottom perspective view of the connector, with one of the terminals removed; 

10 FIG. 3 is a side elevational view of the connector, looking at the through receptacle 

thereof; 

FIG. 4 is a sectioned perspective view looking generally in the direction of line 4-4 of 

FIG. 3; 

FIG. 5 is a view similar to that of FIG. 4, but with the terminal removed from the 

15 housing; 

FIG. 6 is a perspective view of the connector, showing a blade extending completely 
through the receptacle of the connector; 

FIG. 7 is a view similar to that of FIG. I, but of a second embodiment of the invention; 

FIG. 8 is a perspective view of the connector in FIG. 7, looking at the opposite side 

20 thereof; 

FIG. 9 is a view similar to that of FIG. 3, but of the second embodiment; 

FIG. 10 is a perspective of the two terminals of the second embodiment; 

FIG. 1 1 is a perspective view of the second embodiment, with one of the terminals 
removed from the housing; and 

25 FIG. 12 is a sectioned perspective view along the through receptacle of the second 

embodiment, with the terminal removed. 
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Detailed Description of the Preferred Embodiments : 

Referring to the drawings in greater detail, and first to FIGS. 1-3, a first embodiment of 
the invention is incorporated in a side-entry board mounted blade-receiving electrical connector, 
generally designated 14. The connector is designed for mounting on a printed circuit board and 
5 for receiving a flat terminal blade of a complementary mating connector or other connecting 
device (not shown). Blade receptacles and blade connectors are used extensively as power 
connectors to couple power (i.e., versus signals) to circuit traces on the circuit board. The 
features of the invention, such as using the terminals, themselves, to space the connector housing 
above the circuit board as described hereinafter, are equally applicable for use with other types 
10 of connectors or connector assemblies. 

With that understanding, connector 14 includes a dielectric housing, generally 
designated 16, which is generally rectangular and box-shaped as seen in FIGS. 1 and 2. The 
housing may be a one-piece structure unitarily molded of dielectric plastic material or the like. 
The box-shaped housing includes a top wall 16a, a bottom wall 16b and a pair of side walls 16c 
1 5 which form a blade-receiving, through passage or side-entry receptacle, generally designated 1 8 
and best seen in FIG. 3. With bottom wall 16b of the housing facing a printed circuit board to 
which the connector is mounted, the term “side-entry” means that the receptacle receives a blade 
terminal in a direction generally parallel to the circuit board as indicated by arrow “A” in FIG. 1 . 
Details of the interior of the receptacle will be described hereinafter. As seen in all of FIGS. 1-3, 
20 housing 16 includes a pair of integral, anti-overstress wings 16d which extend outwardly from 
opposite side walls 16c. Arrows “B” in FIGS. 1 and 3 show that a bottom surface 20 of wings 
16d are spaced above a top surface 22a (Fig. 3) of a printed circuit board 22 when connector 14 
is mounted to the board. 

Referring to FIGS. 4 and 5 in conjunction with FIGS. 1-3, side-entry connector 14 
25 includes a pair of conductive terminals, generally designated 24, which are mounted in housing 
16 at opposite sides of blade-receiving receptacle 18. Each terminal includes a contact arm or 
contact section 26 which, at least in part, is exposed within receptacle 18 for electrically 
engaging the terminal blade of the complementary mating connector. Each terminal includes a 
mounting section 28 which is exposed exteriorly at the bottom of housing 16 below bottom wall 
30 16b for mounting the connector on top surface 22a of printed circuit board 22 as seen clearly in 

FIG. 3. A flex section 30 joins mounting section 28 to contact arm or section 26 of each 
terminal 24. The flex section performs a dual function of spacing bottom wall 16b of the 
housing above the printed circuit board as seen in FIG. 3, and also providing a yielding 
flexibility or floating movement between the connector and the board. 



7 




More particularly, each terminal 24 may be stamped and formed of conductive sheet 
metal material. Mounting section 28 is a plate-like member for flush mounting on surface 22a 
of circuit board 22 as seen in FIG. 3, and the plate-like members of the two terminals may be 
soldered to power circuit traces on the board, as by soldering, with the plate-like members 
5 having apertures 28a to add “edges” to the mounting sections about which the solder material 
can flow. Each terminal is generally L-shaped, whereby flex section 30 forms a generally right- 
angled bend between mounting section 28 and contact section 26. 

Contact arm or section 26 of each terminal 24 is a plate-like member which has a 
plurality of flexible, spring contact fingers 32 projecting into receptacle 18 as seen in FIG. 3, 
10 with the distal ends of the spring contact fingers joined by a cross bar 34 as seen in FIGS. 4 and 

5. In essence, the spring contact fingers are stamped and formed out of the plane of the contact 
section so that they bow inwardly and present contact surfaces 32a as seen in FIG. 3 for 
engaging opposite sides of the terminal blade of the complementary mating connector. For 
purposes described below, contact section 26 of each terminal 24 has a pair of abutment bosses 
1 5 36, along with a flexible latch tab 38. 

Referring to FIGS. 4 and 5 particularly in conjunction with FIG. 3, terminals 24 are 
inserted into a pair of grooves or slots 40 in the insides of top and bottom walls 16a and 16b, 
respectively, of the housing. The top and bottom DendsD 26a and 26b, respectively, of contact 
section 26 (as seen in FIG. 5) are insertable into slots 40 in the top and bottom walls, 
20 respectively, of the housing in the direction of arrow “C” (Fig. 5). When fully inserted, a stop 

shoulder 42 at end 26a of the contact section abuts against a stop shoulder 44 of housing 16 
within the respective slot 40. A step-shaped abutment stop 46 at bottom end 26b of the contact 
section abuts against a step-shaped abutment shoulder 48 of housing 16 within the bottom slot 
40. It should be understood that FIGS. 4 and 5 are sections taken through the slot for the 
25 terminal which is not shown in the depictions. 

When terminal 24 is fully inserted into its respective slot 40, flexible latch tab 38 snaps 
into latching engagement with a latch shoulder 50 formed in the inside of the adjacent side wall 
52 (Fig. 3) of receptacle 18. Abutment bosses 36 engage the side walls to provide a tight fit of 
the terminals in the housing and to prevent any “rattling” of the terminals. 

30 FIG. 6 shows a bare terminal blade 60 extending completely through the blade-receiving 

receptacle 18 of connector 14 to show that a terminal blade of a complementary mating 
connector can be inserted into receptacle 18 in either opposite direction generally parallel to the 
circuit board. Of course, terminal blade 60 typically will project outwardly from the remainder 
of a mating connector. 
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When connector 14 is mounted to circuit board 22 by means of mounting sections 28 of 
terminals 24, bottom wall 16b of housing 16 is spaced above top surface 22a of circuit board 22 
as shown by arrows “E” in FIG. 3. Flex sections 30 of terminals 24 provide a yielding flexibility 
between connector 14 and circuit board 22 to absorb significant stress-creating forces in a 
5 direction generally parallel to the circuit board. In addition, as indicated by arrows “B” in FIG. 
3, the bottom surfaces 20 of anti-overstress wings 16d are spaced an additional distance from the 
top surface of the circuit board so that if the housing is tilted or otherwise forced too far in 
directions parallel to the circuit board, the outside bottom comers of the wings will abut against 
the top surface of the circuit board and prevent any further movement of the connector. 

10 As best seen in FIGS. 2 and 6, bottom wall 16b of housing 16 is recessed, as at 62, 

immediately above mounting sections 28 of terminals 24 to facilitate spacing the housing from 
the mounting sections. 

FIGS. 7-12 show a second embodiment of the invention which is similar to the first 
embodiment except that housing 16 is wider and has a differently configured receptacle 18 to 
1 5 accommodate differently configured terminals 24. Wherever possible, like reference numerals 

will be used and applied to the second embodiment in FIG. 7 corresponding to like components 
of the first embodiment of connector 14 shown in FIGS. 1-6. Where similarities exist, details 
already described above will not be repeated. 

With that understanding, the connector of the second embodiment will be referenced as 
20 “14A”, and reference will be made directly to FIG. 10 where it can be seen that a pair of 

terminals 24 again include apertured, plate-like mounting sections 28 for flush mounting 
connector 14A on top surface 22a (Fig. 9) of circuit board 22. Flex sections 30 again join 
contact sections, generally designated 26, to mounting sections 28 in a generally right-angled 
configuration, whereby the flex sections, again, perform a dual function of (a) spacing the 
25 bottom wall 16b of housing 16 from top surface 22a of circuit board 22, and (b) providing a 
yielding flexibility or floating movement between connector 14A and the circuit board. 

Referring particularly to FIGS. 10-12, contact section 26 of each terminal 24 is generally 
U-shaped in a cross-section generally parallel to the circuit board. The U-shaped configuration 
defines a pair of legs 64 and 66 (26). As best seen in FIG. 10, leg 64 is a planar plate joined to 
30 mounting section 28 by flex section 30. Leg 64 is joined to leg 66 (26) by a curved bight portion 
68 to form the U-shaped configuration. In comparing FIGS. II and 12 of the second 
embodiment with FIG. 5 of the first embodiment, it can be seen that leg 66 (26) of the contact 
section of the terminal in the second embodiment is substantially identical to contact section 26 
of the first embodiment. Therefore, like reference numerals will be applied to the like 
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components of contact arm or section 26 in both embodiments, and the descriptions thereof will 
not be repeated. 

Referring to FIGS. 8 and 9 of the second embodiment, housing 16 has a pair of interior 
grooves 70 which are spaced outwardly of the blade-receiving through receptacle 18. As clearly 
5 seen in FIG. 9, flexible contact fingers 32 of contact arms or sections 26 of the second 
embodiment are disposed at opposite sides of through receptacle 18 just as in the first 
embodiment. 

However, when terminals 24 are mounted in housing 16 in the direction of arrows “C” 
(Figs. 11 and 12), plates 64 of the terminals are inserted into interior grooves 70 of housing 16 
10 which are spaced outwardly of through receptacle 18. When fully inserted, latch tabs 38 snap 
into latching engagement behind latch shoulder 50 in the inside of the through receptacle. Just as 
in the first embodiment. 

Finally, a feature of the second embodiment of FIGS. 7-12 is that housing 16 is formed 
with a plurality of alternating ribs 72 and grooves 74 in the outside surfaces of interior grooves 
15 70. Since connector 14A is a power connector like connector 14, grooves 74 perform a dual 

function of providing cooling channels to dissipate heat from the power terminals, and the 
grooves also reduce the thickness of side walls 16c of the housing to prevent warping during 
curing of the molded plastic housing. 

It will be understood that the invention may be embodied in other specific forms without 
20 departing from the spirit or central characteristics thereof. The present examples and 
embodiments, therefore, are to be considered in all respects as illustrative and not restrictive, and 
the invention is not to be limited to the details given herein. 
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